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FIG.14

<Metadata>
<Date>2011/10/2 10:00<Date>
<Gps>N50 W10</Gps>
<Object>Tokyo Tower</Object>
<CameraSetting>
<ISO>80/<ISO>
<Focal>32</Focal>
<CameraSetting>
</Metadata>
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1
IMAGE-RELATED HANDLING SUPPORT
SYSTEM, INFORMATION PROCESSING
APPARATUS, AND IMAGE-RELATED
HANDLING SUPPORT METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technique for supporting
handling related to an image.

2. Description of the Related Art

As a technique for supporting a photographer’s photo-
graphing operation, Japanese Patent Application Laid-Open
No. 2008-236011 discusses a technique of allowing a pho-
tographer to manually generate a composition (photography
guide) to shoot an image as the photographer wants, and
displaying the composition superimposed on a preview image
during a photographing operation. According to this tech-
nique, it is possible to provide support by the photography
guide during the photographing operation so that the image
can be captured in a composition close to the photographer’s
intended composition.

As another related invention, Japanese Patent Application
Laid-Open No. 2007-27945 discusses a technique of display-
ing on a photographing apparatus a reference image corre-
sponding to a photographing condition based on an input to
the photographing apparatus or a sensor output of, for
example, a Global Positioning System (GPS) to use the ref-
erence image as a sample composition, thereby supporting a
photographing operation.

However, the method discussed in Japanese Patent Appli-
cation Laid-Open No. 2008-236011 requires the photogra-
pher to generate a photography guide according to each pho-
tographing condition in advance, if a photographing
operation is performed under various kinds of photographing
conditions such as landscape, animal, and botanical photo-
graphing. Further, this method requires the photographer to
carry out an additional process of selecting and setting a
photography guide suitable to the current photographing con-
dition.

On the other hand, the method discussed in Japanese Patent
Application Laid-Open No. 2007-27945 can present a refer-
ence image suitable to the current photographing condition,
but this reference image is an image prepared by a system
provider in advance. Therefore, if photographing conditions
are the same, a same reference image is uniformly presented
to any user. Accordingly, it is impossible to realize presenta-
tion of a reference image according to the user’s preference
and interest. For example, it is impossible to select an image
which complies with the user’s preference and interest from
among a plurality of images having different arrangement
(composition) of an object respectively, to support a photo-
graphing operation.

SUMMARY OF THE INVENTION

The present invention is directed to providing support
based on an image that matches various kinds of conditions
and an image associated with a user.

According to an aspect of the present invention, an image
handling support system includes an extraction unit config-
ured to extract an image corresponding to a support target
image based on information indicating association between a
user and images from at least one of an image corresponding
to another person that evaluates an image evaluated by the
user, an image corresponding to another person evaluated by
yet another person who is evaluated by the user, an image
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2

evaluated by another person corresponding to an image evalu-
ated by the user, and an image corresponding to another
person that evaluates an image corresponding to the user, and
a support unit configured to support handling related to the
support target image based on the image extracted by the
extraction unit.

According to the present invention, it is possible to support
a handling related to target image based on an image corre-
sponding to the target image conditions and associated with a
user.

Further features and aspects of the present invention will
become apparent from the following detailed description of
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate embodiments, fea-
tures, and aspects of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 illustrates an example of the configuration of a
server apparatus.

FIG. 2 illustrates an example of the configuration of a
photographing apparatus.

FIG. 3 illustrates an example of the system configuration.

FIG. 4 illustrates an example of the functional configura-
tion of the server apparatus.

FIG. 5 illustrates an example of the functional configura-
tion of the photographing apparatus.

FIG. 6 is a flowchart illustrating photographing support
processing.

FIG. 7 illustrates an example of an association graph.

FIG. 8 illustrates an example of a user interface (Ul) for
allowing selection of a recommended image according to an
embodiment of the present invention.

FIG. 9 illustrates an example of photographing support
according to the embodiment of the present invention.

FIG. 10 is a flowchart illustrating association information
update processing.

FIG. 11 illustrates an example of the association graph
after execution of the association information update process-
ing.

FIG. 12 illustrates an example of a weighted and oriented
association graph.

FIG. 13 illustrates an example of the weighted and oriented
association graph after execution of the association informa-
tion update processing.

FIG. 14 illustrates an example of metadata of an image.

FIGS. 15A and 15B each illustrate an example of associa-
tion information.

FIG. 16 illustrates an example of the system configuration
according to a third embodiment.

FIG. 17 illustrates an example of the configuration of a
server apparatus according to the third embodiment.

FIG. 18 illustrates an example of the configuration of a
client apparatus according to the third embodiment.

FIG. 19 is a flowchart illustrating support processing
according to the third embodiment.

FIG. 20 illustrates an example of an association graph
according to the third embodiment.

DESCRIPTION OF THE EMBODIMENTS

Various embodiments, features, and aspects of the inven-
tion will be described in detail below with reference to the
drawings. Each of the embodiments of the present invention
described below can be implemented solely or as a combina-
tion of a plurality of the embodiments or features thereof
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where necessary or where the combination of elements or
features from individual embodiments in a single embodi-
ment is beneficial.

It should be noted that configurational details of embodi-
ments of the present invention, which will be described later,
are merely an example, and the present invention is not lim-
ited to the illustrated embodiments.

A first embodiment of the present invention supports a
photographing operation with use of an image that matches a
photographing condition currently set to a photographing
apparatus and is associated with a user based on the user’s
preference and interest. Hereinafter, the first embodiment will
be described with reference to the drawings.

The configuration of a photographing support system
according to the present embodiment will be described with
reference to FIG. 3. The photographing support system 300
according to the present embodiment includes a server appa-
ratus 100 and a photographing apparatus 200 (a client appa-
ratus). The server apparatus 100 is an information processing
apparatus connected to a network such as an Internet 301 and
capable of transmitting and receiving information. Further, a
social networking service (SNS) server 302 is connected to
the Internet 301, and the server apparatus 100 can transmit/
receive information to/from the SNS server 302 via the Inter-
net 301. The system configuration illustrate in FIG. 3 is
merely an example, and each apparatus may be constituted by
physically similar apparatuses or plural kinds of apparatuses.

Next, the configuration of the server apparatus 100 will be
described with reference to the block diagram of FIG. 1. The
server apparatus 100 according to the present embodiment
may be realized by a single computer apparatus, or may be
realized by distributing the respective functions among a
plurality of computer apparatuses as necessary. In a case
where the server apparatus 100 is constituted by a plurality of
computer apparatuses, these apparatuses are connected via,
for example, a local area network (LAN) so as to communi-
cate with each other.

Referring to FIG. 1, a control unit 101 is in charge of
control of the whole server apparatus 100. The control unit
101 includes a central processing unit (CPU) 102, a random
access memory (RAM) 103, and a read only memory (ROM)
104. The CPU 102 executes programs stored in the ROM 104
and a storage unit 105, which will be described later, to
control each hardware apparatus and calculate information,
thereby realizing processing and functional units which will
be described later. The RAM 103 is a work memory of the
CPU 102. The ROM 104 stores programs and parameters for
realizing the processing and the functional units which will be
described later.

The storage unit 105 is a storage apparatus such as a hard
disk or a memory card mounted on the server apparatus 100,
and stores data. The storage unit 105 may be incorporated in
the server apparatus 100 or may be detachably configured.
For example, the storage unit 105 may be embodied by, for
example, an optical disk such as a flexible disk (FD) or a
compact disk (CD), a magnetic card, an optical card, an
integrated circuit (IC) card, or a memory card.

An input device interface 106 serves as an interface with an
input device 110 such as a pointing device and a keyboard
configured to receive a user’s operation and accept an input of
an instruction from the user. An output device interface 107
controls an input/output of information to/from an external
apparatus such as a monitor 111 for displaying a video image
output from the server apparatus 100. A network interface 108
enables communication with a network line and the photo-
graphing apparatus 200. A system bus 109 communicably
connects the respective units 101 to 108.
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Next, the configuration of the photographing apparatus 200
will be described with reference to the block diagram of FI1G.
2. Referring to FIG. 2, a control unit 201 is in charge of
control of the whole photographing apparatus 200. The con-
trol unit 201 includes a central processing unit (CPU) 202, a
random access memory (RAM) 203, and a read only memory
(ROM) 204. The CPU 202 executes programs stored in the
ROM 204 and a storage unit 205, which will be described
later, to control each hardware apparatus and calculate infor-
mation, thereby realizing processing and functional units
which will be described later. The RAM 203 is a work
memory of the CPU 202. The ROM 204 stores programs and
parameters for realizing the processing and the functional
units which will be described later.

The storage unit 205 is a storage apparatus such as a hard
disk or a memory card mounted on the photographing appa-
ratus 200, and stores data. The storage unit 205 may be
incorporated in the photographing apparatus 200 or may be
detachably configured. The storage unit 205 may also be
embodied by, for example, an IC card or a memory card.

An input unit 212 is, for example, a pointing device and a
control key configured to receive a user’s operation and input
data. A display unit 213 is, for example, a liquid crystal
display for displaying data and a graphical user interface
(GUI) held by the photographing apparatus 200. The display
unit 213 may be configured integrally with the input unit 212
as a touch panel.

A communication interface (I/F) 214 enables communica-
tion with an external apparatus such as a wireless LAN. The
photographing apparatus 200 communicates with the server
apparatus 100 via the communication I/F 214.

A photographing unit 215 includes, for example, a lens, an
image sensor, and an analog/digital (A/D) convertor. The
photographing unit 215 outputs light data of an object
acquired via the lens as an electric signal by the image sensor,
and converts the electric signal to digital data, thereby gener-
ating image data. A system bus 216 communicably connects
each unit of the photographing apparatus 200.

Next, the SNS server 302, which is communicably con-
nected to the above-described photographing support system
300 via the Internet 301, will be described. The SNS server
302 holds a plurality of images for use in photographing
support, and information indicating association of a user of
the photographing support system 300 with images estab-
lished based on the user’s preference and interest about, for
example, picture formation and compositions of images.

The SNS server 302 is an information processing apparatus
having a web server function for providing a social network-
ing service (SNS) on the Internet 301. The SNS according to
the present embodiment is configured in such a manner that
each user can upload, for example, an image and a blog onto
the SNS, and make an evaluation or a comment about
uploaded images or other users. The SNS according to the
present embodiment is a service that provides a place where
users can communicate with each other through such
exchanges. Further, a user can search for or view an image of
another user having the same taste or preference by joining,
for example, “a community” which other users having the
same taste and preference belong to.

When a user registers himself/herself in the SNS, the user
is provided with identification (ID), which uniquely indicates
the user. The user is uniquely identified by this ID on the SNS.
The user views an image uploaded by another user, and evalu-
ates the viewed image based on the user’s own preference and
interest about, for example, picture formation and composi-
tions of images. Further, the user can add another user to “my
favorite (follow)” based on an image uploaded onto the SNS
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by another user, and monitor another user’s activity. These
activities on the SNS result in establishment of association
between the users, or between the image and the user based on
the preference and interest. Further, if the user joins “a com-
munity” based on the same preference about images, asso-
ciation can be established between the users based on the
preference and the interest about images.

As an example of the evaluation about an image and a user,
either two evaluations “like” (appreciation, preference) or
“not like” can be assigned to an uploaded image by another
user viewing that image. As the evaluation about an image and
auser, the preference level may be expressed by a plurality of
values in a stepwise manner. Further, the SNS server 302 can
provide an external apparatus with information about asso-
ciation between a user and another user, information about
association between a user and an image, and an image asso-
ciated with a user, which are established through the above-
described activities on the SNS.

The photographing support system 300 according to the
present embodiment acquires, from the SNS server 302, asso-
ciation information indicating association between a user and
another user and association between a user and an image
based on an evaluation and a comment about an image, which
are established on the SNS. The photographing support sys-
tem 300 supports a photographing operation based on an
image associated with a user on the SN'S with reference to the
information indicating association between the user and the
image. The server apparatus 100 may store the association
information in the storage unit 105 in advance, instead of
acquiring the association information indicating the associa-
tion with the user from the SNS server 302. Further, the
photographing support system 300 may be configured in such
amanner that the server apparatus 100 itself provides the SNS
on the Internet.

Next, the functional configuration of the server apparatus
100 will be described with reference to FIG. 4. The server
apparatus 100 is an apparatus for providing photographing
support to a photographer. As illustrated in FIG. 4, the func-
tional configuration of the server apparatus 100 includes a
communication unit 401, an acquisition unit 402, an analysis
unit 403, a determination unit 404, a generation unit 405, and
an update unit 406. The control unit 101 calculates and pro-
cesses information, and controls each hardware apparatus
based on the control program, in which the respective func-
tional units are realized. A part or all of the functional units
illustrated in FIG. 4 may be constituted by hardware.

The communication unit 401 transmits/receives informa-
tion to/from the photographing apparatus 200, and commu-
nicates with the Internet 301. The acquisition unit 402
acquires the association information indicating association
between a user and images from the SNS server 302 on the
Internet 301. The analysis unit 403 analyzes the association
information acquired by the acquisition unit 402. Then, the
analysis unit 403 calculates a degree of association between
the user and an image reflecting the user’s preference, taste,
and interest based on the analysis result. The degree of asso-
ciation is a value indicating how much the image is associated
with the user.

The determination unit 404 determines whether an image
matches a specific photographing condition, from metadata
attached to the image or a characteristic in the image for use
in photographing support. In the present embodiment, the
photographing condition is an operation condition such as an
object, various kinds of parameters of the photographing
apparatus 200, and a photography location when a photogra-
pher captures an image. The generation unit 405 generates
shooting support information with use of the image that
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matches the photographing condition based on the result of
the determination by the determination unit 404 and the result
of the analysis performed on the association information by
the analysis unit 403. The shooting support information
includes the settings of various kinds of parameters of the
photographing apparatus 200 during the photographing
operation, and information for supporting construction of a
photography composition. The update unit 406 updates the
association information on the SNS server 302 based on a
shooting support history, which indicates whether the photo-
graphing operation has been actually performed, with use of
the generated shooting support information.

Next, the functional configuration of the photographing
apparatus 200 will be described with reference to FIG. 5. The
photographing apparatus 200 can support a user’s photo-
graphing operation based on the shooting support informa-
tion acquired from the server apparatus 100. As illustrated in
FIG. 5, the functional configuration of the photographing
apparatus 200 includes a Ul unit 501, a communication unit
502, a photographing condition acquisition unit 503, a
request unit 504, a photographing support unit 505, and a
history generation unit 506. The control unit 201 calculates
and processes information, and controls each hardware appa-
ratus based on the control program, to realize the respective
functional units. A part or all of the functional units illustrated
in FIG. 5 may also be constituted by hardware.

The UI unit 501 is an interface for enabling exchanges of
information between the photographing apparatus 200 and a
user. The communication unit 502 is in charge of communi-
cation with an external apparatus such as the server apparatus
100. The photographing condition acquisition unit 503
acquires a photographing condition. The request unit 504
generates information that contains the photographing con-
dition acquired by the photographing condition acquisition
unit 503 and user information uniquely indicating a photog-
rapher. Then, the request unit 504 requests the server appara-
tus 100 to provide photographing support. The photographing
support unit 505 presents, to the photographer, the shooting
support information that the server apparatus 100 generates in
response to the request from the request unit 504. The pho-
tographing support unit 505 supports the photographer’s pho-
tographing operation by presenting the shooting support
information. The history generation unit 506 generates a
shooting support information use history, which indicates
whether the photographer has actually used the shooting sup-
port information.

How the thus-configured photographing support system
300 functions will be described below. Characteristic main
processing of the photographing support system 300 includes
photographer’s photographing support processing and asso-
ciation information update processing. These kinds of pro-
cessing will be described below with reference to the flow-
charts illustrated in FIGS. 6 and 10.

First, the photographing support processing will be
described with reference to FIG. 6. Upon a start of the pho-
tographing support processing, in step S601, the photograph-
ing condition acquisition unit 503 of the photographing appa-
ratus 200 first detects a user’s input to the Ul unit 501, and
acquires a photographing condition. At this time, the photog-
rapher inputs the photographing condition viathe Ul unit501.
In the present embodiment, a photographing mode is set as
the photographing condition. Examples of photographing
modes include a “portrait mode” for taking a picture of a
person, a “landscape mode” for capturing a landscape image,
a “night view mode” for capturing an image of night views,
and a “macro mode” for photographing an object positioned
close to the photographing apparatus 200. The user selects the



US 9,338,311 B2

7

photographing mode corresponding to an object that the user
wants to photograph via the UI unit 501.

The present embodiment is described based on an example
in which the photographing mode is set as the photographing
condition, but the present invention is not limited thereto. For
example, the photographing support system 300 may be con-
figured in such a manner that an image analysis such as a color
determination and object identification is applied to an image
captured by preliminary photographing, and the photograph-
ing condition is automatically set based on this analysis
result. Alternatively, positional information, which is an out-
put of a GPS (global positioning system) sensor mounted on
the photographing apparatus 200, for example, may be
acquired as the photographing condition.

Subsequently, in step S602, the request unit 504 of the
photographing apparatus 200 generates a shooting support
request that contains the information about the photographing
condition acquired as an output of step S601, and the infor-
mation uniquely indicating the photographer acquired from a
user’s input to the U unit 501. The user ID of the SNS server
302 is used as the information uniquely indicating the pho-
tographer.

The request unit 504 of the photographing apparatus 200
generates the shooting support request, and transmits this
information to the server apparatus 100 via the communica-
tion unit 502 in step S602. In step S603, the server apparatus
100 receives the shooting support request. Subsequently, in
step S604, the acquisition unit 402 of the server apparatus 100
accesses the SNS server 302 via the Internet 301. Then, the
acquisition unit 402 acquires the association information of
the photographer with use of the user ID contained in the
shooting support request received in step S603. The SNS
server 302 has the function of outputting the user’s associa-
tion information corresponding to an input user ID, to the
input source.

FIGS. 15A and 15B each illustrate an example of the asso-
ciation information. In particular, FIG. 15A illustrates an
example of association information indicating association
between a user (photographer) of the photographing support
system 300 and images generated from the user’s activity on
the SNS. A column 1501 contains an image to which the
photographer provides a favorable comment or a favorable
evaluation (appreciation, preference) about the image
uploaded on the SNS. Items 1502 indicate IDs of images to
which the photographer provides a favorable comment or a
favorable evaluation.

A column 1503 contains another user to which, based on an
image uploaded onto the SNS, the photographer provides a
favorable comment or a favorable evaluation about another
user that uploads this image. Items 1504 indicate user IDs of
people that the photographer evaluates on the SNS. Further,
the user IDs 1504 also include information indicating
whether this user’s association information is allowed to be
published to other users. It is possible to further acquire the
association information ofthe user ID 1504 by requesting this
information to the SNS server 302 based on the user ID 1504
which can be published.

FIG. 15B illustrates the association information about
“USER A” that the photographer evaluates. A column 1505
contains an image that the user A uploads on the SNS. Items
1506 indicate the IDs of images that the user A uploads on the
SNS. Further, a column 1507 contains another user to which,
based on an image uploaded on the SNS, the user A provides
a favorable comment or a favorable evaluation about another
user that uploads this image. An item 1508 indicates the user
ID of a person that the user A evaluates on the SNS. The
association information illustrated in FIGS. 15A and 15B are
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merely an example, and the photographing support system
300 may be configured to acquire the ID of the user that
uploads the evaluated image 1501 or information about the
community that the user joins. Further, the photographing
support system 300 may be configured so as to add informa-
tion about another user that evaluates an image uploaded by
the photographer to the association information.

In this way, the association information is generated based
on the evaluations that the photographer provides to images
and people uploaded on the SNS. Therefore, it is considered
that this information reflects the photographer’s preference,
taste, and interest about images. For example, an image evalu-
ated by the photographer receives a favorable evaluation
directly from the photographer himself/herself, and therefore
should match the photographer’s preference.

Further, the association information enables acquisition of
information about an image uploaded or evaluated by a per-
son having a similar preference, taste, and interest, to those of
the photographer, such as an image held by another user who
is evaluated by the photographer.

Further, the association information enables acquisition of
information about an image uploaded or evaluated by a per-
son having a similar preference, taste, and interest about
images to those of the photographer, such as another user
evaluated by another user evaluated by the photographer, and
another user that evaluates an image evaluated by the photog-
rapher.

FIG. 7 is an association graph illustrating a degree of asso-
ciation of a photographer with another user or an image based
on the acquired association information. An association
graph 700 is a graph in which a photographer 701, other users
active on the SNS, and images uploaded on the SNS are
expressed as nodes and association is indicated with use of
edges connecting the nodes. This graph indicates that there is
association between nodes connected via an edge. Associa-
tion is established between nodes by an activity on the SNS
such as registering oneself to follow another user and provid-
ing a “like” evaluation to an uploaded image.

Subsequently, in step S605, the analysis unit 403 of the
server apparatus 100 calculates a degree of association with
an image on the SNS based on the acquired association infor-
mation, and the determination unit 404 extracts images that
match the photographing condition acquired in step S601
from associated images on the SNS. First, how to calculate
degree of association between a photographer and an image
on the SNS will be described. Assuming that n represents the
number of hops between an arbitrary image node and the
photographer node in the association graph 700 based on the
acquired association information, a distance S, between the
photographer node and the image away from the photogra-
pher node by n hops is expressed by the following equation.

S,=n

M

This distance is set as the degree of association between the
photographer and the image. The smaller the distance value,
the more this image is associated with the photographer. For
example, referring to the association graph 700, “IMAGE 17
and “IMAGE 2” are directly evaluated by the photographer
701 on the SNS, therefore are highly associated with the
photographer 701, thereby being provided with the value “1”
as the degree of association thereof. On the other hand, the
value “2” is assigned as the degree of association to “IMAGE
A-1” and “IMAGE A-2”, which are images uploaded by
“USER A” whom the photographer 701 evaluates as the per-
son. On the other hand, the value “3” is assigned as the degree
of association to “IMAGE B-1” uploaded by “USER B”
evaluated by “USER A” who is evaluated by the photographer
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701. In other words, “IMAGE B-1” is an image uploaded by
“USER B”, who is a person evaluated by “USER A” that
uploads an image favorably evaluated by the photographer
701. Therefore, it is determined that “IMAGE B-1" is asso-
ciated with the photographer 701, since it is highly likely to be
an image that the photographer 701 favors.

Subsequently, the determination unit 404 extracts images
that match the photographing condition acquired in step
S601, from images on the SNS that are determined to be
associated with the photographer. For each of images having
a degree of association within a predetermined range set in
advance, the determination unit 404 sequentially determines
whether the image matches the photographing condition con-
tained in the shooting support request, starting from an image
having the highest degree of association. The images that
match the photographing condition are selected as recom-
mended images.

Here, the determination unit 404 determines whether the
image matches the photographing condition by determining
whether the image has an attribute corresponding to the pho-
tographing condition based on metadata of the image. FIG. 14
illustrates an example of a metadata description attached to an
image. The information illustrated in FIG. 14 may be config-
ured as same data as an image or may be managed as another
data associated with an image.

Contents of metadata of an image include, for example,
object information indicating the photographed object, date
information indicating the date and time of photography, GPS
information indicating the photography location, and camera
setting information indicating settings of the photographing
apparatus during the photographing operation.

Further, the photographing mode during the photographing
operation is also added to the camera setting information. At
least a part of these items in the metadata is attached to an
image uploaded onthe SNS in advance. This metadata may be
automatically added by the photographing apparatus during
the photographing operation or may be added by a user, for
example, on the SNS.

In the present embodiment, the determination unit 404
determines whether an image matches the photographing
condition depending on whether the image has an attribute
corresponding to the photographing mode set as the photo-
graphing condition. The determination unit 404 refers to the
photographing mode for the photographing operation, which
is contained in the camera setting information in the metadata
of an image, and determines whether this mode corresponds
to the photographing mode set as the photographing condi-
tion.

The determination unit 404 may determine whether an
image matches the photographing condition based on an
attribute of the image other than the camera setting informa-
tion. For example, in a case where the photographing mode
“PORTRAIT” is set as the photographing condition, the
determination unit 404 refers to the object information
regarding the photographed object, and determines that the
image matches the photographing condition if, for example,
“HUMAN?” or “FACE” are set as the object information of
that image. The determination unit 404 holds a table indicat-
ing what kind of image attribute corresponds to each photo-
graphing condition in advance, and determines whether an
image matches the photographing condition by referring to
this table.

The present embodiment is described based on an example
in which attributes of an image are acquired from metadata,
but the present invention is not limited thereto. For example,
attributes of an image may be acquired by execution of image
analysis processing. In this case, the determination unit 404
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determines whether an image matches the photographing
condition depending on whether the image includes a color or
an object corresponding to the photographing condition as a
result of image analysis. For example, in a case where
“LANDSCAPE MODE?” is set as the photographing condi-
tion, the determination unit 404 applies image analysis to
analyze the color of the upper area in the image, and deter-
mines that the image matches the photographing condition if
the analyzed color is a color corresponding to the sky.

Further, the present embodiment is described based on an
example in which a photographing mode is set as the photo-
graphing condition, but the present invention is not limited
thereto. For example, in a case where a photography position
is set as the photographing condition, the determination unit
404 may determine whether an image matches the photo-
graphing condition with use of the GPS information of the
image. The determination unit 404 determines whether an
image matches the photographing condition in the above-
described manner.

Subsequently, in step S614, the determination unit 404
determines whether there is any image that matches the pho-
tographing condition among images having a degree of asso-
ciation within the arbitrary range set in advance in step S605.
If there is no image that matches the photographing condition
(NO in step S614), in step S612, the server apparatus 100
transmits a message indicating that the server apparatus can-
not return the shooting support information, to the photo-
graphing apparatus 200. The photographing apparatus 200
displays the message on the Ul unit 501. Then, the processing
proceeds to step S601 again, which requests setting of a new
photographing condition, and then steps thereafter are
repeated based on this new photographing condition. Alter-
natively, the photographing support system 300 may be con-
figured in such a manner that a determination is made again,
expanding the target to include images having a lower degree
of'association, or photographing support is provided with use
of'an image stored in the server apparatus 100 in advance.

On the other hand, ifit is determined in step S614 that there
is an image that matches the photographing condition (YES
in step S614), the processing proceeds to step S606. In step
S606, if there are images that match the photographing con-
dition (recommended images), the generation unit 405 of the
server apparatus 100 generates the shooting support informa-
tion based on the recommended images. One example of the
shooting support information is generated based on, for
example, information about various kinds of parameters
described in the image metadata which is attributes of the
recommended image, information about the composition of
the image, and image characteristic information extracted
from the recommended image. Further, the shooting support
information contains the recommended image itself.

Further, the shooting support information may be informa-
tion for automatically setting, for example, the zoom value
and exposure information of the lens when the recommended
image was photographed, to the photographing apparatus
200. Alternatively, the shooting support information may be
information indicating the photography location or photog-
raphy direction of the recommended image. Alternatively, the
shooting support information may be information about the
picture formation of the recommended image, or information
about the composition. Further, even a group of recom-
mended images itself may be set as the shooting support
information. The above-described shooting support informa-
tion is merely an example, and the present invention is not
limited thereto.

Subsequently, in step S607, the communication unit 401 of
the server apparatus 100 transmits the shooting support infor-
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mation generated in step S606 to the photographing apparatus
200. In step S608, the photographing apparatus 200 receives
the shooting support information. Subsequently, in step S609,
the photographing apparatus 200 presents the recommended
images contained in the shooting support information
received in step S608, on the UI unit 501.

FIG. 8 illustrates an example of the presentation onto the
UT unit 501. FIG. 8 illustrates an example of the UI unit 501
of'the photographing apparatus 200, which includes a display
screen 801, a physical key 802, and a determination button
803. A photography preview and a list of recommended
images 804 are displayed on the display screen 801 in a
superimposed state. In the list of recommended images 804,
the recommended images are displayed in such a manner that
they are sorted in descending order of the degree of associa-
tion between the photographer and the recommended image.
Since the list of recommended images 804 is displayed in
such a manner that they are sorted in descending order of the
degree of association based on the degree of association, the
image having a high degree of association can be preferen-
tially recommended.

In step S610, the photographer can move a selection cursor
805 to an arbitrary recommended image with use of the physi-
cal key 802 and then press the determination button 803,
thereby selecting the recommended image. In the present
embodiment, the photographer selects the image with use of
the physical key 802, but may select the image with use of, for
example, an U that functions as a touch panel.

In step S610, the Ul unit 501 determines whether the pho-
tographer selects the shooting support information to be used
from the recommended images. If there is no image that the
photographer wants to use (NO in step S610), the photogra-
pher operates the UI unit 501 to indicate this intention. Then,
in step S613, the photographing apparatus 200 transmits a
message indicating that there is no shooting support informa-
tion that the photographer wants to use, to the server appara-
tus 100. Upon receiving this message, the server apparatus
100 resets the value of degree of association set in advance so
that the recommended images can contain images having a
lower degree of association. Then, step S605 and the steps
thereafter are repeated.

On the other hand, if the photographer selects an arbitrary
image from the recommended images presented on the Ul
unit 501 in step S610 (YES in step S610), in step S611, the
photographing support unit 505 of the photographing appa-
ratus 200 provides photographing support with use of the
shooting support information corresponding to the selected
recommended image. An example of the photographing sup-
port will be described with reference to FIG. 9.

A photographing support mode 900 displays a composition
901 formed by extracting a contour component of the recom-
mended image and a photography preview on the display
screen 801 of the Ul unit 501 in a superimposed state. The
photographer photographs an image in such a manner that the
object in the photography preview is aligned with the com-
position 901 of the recommended image. In this way, photo-
graphing support can be provided for acquiring an output as
desired based on the composition of the recommended image.

Further, instead of the contour component in the recom-
mended image, the original image of the recommended image
may be displayed transparently, and be displayed together
with the photography preview in a superimposed manner. A
photographing support mode 902 displays a recommended
image 903 at the corner of the display screen 801 on the Ul
unit 501 of the photographing apparatus 200. The photo-
graphing support mode 902 can support a photographing
operation by allowing the photographer to take an image

10

15

20

25

30

35

40

45

50

55

60

65

12

while viewing the recommended image, thereby acquiring a
desired output similar to the recommended image.

A photographing support mode 904 can provide a grid on
the display screen 801 on the Ul unit 501 of the photograph-
ing apparatus 200, and can display the recommended image
and the photography preview by switching them in response
to an operation of the physical key 802. The photographing
support mode 904 can support a photographing operation by
allowing the photographer to display the photography pre-
view and the recommended image by switching them,
thereby acquiring adequate output similar to the recom-
mended image.

The method for presenting shooting support information is
not limited to the above-described methods. For example, the
photographing apparatus 200 may support a photographing
operation by, for example, navigating the photographer to a
photography location with use of the photography location
information or information about the direction and inclina-
tion of a terminal device that photographed the recommended
image when the recommended image was photographed. For
example, the photographing apparatus 200 can support a pho-
tographing operation by displaying a map on the Ul unit 501,
and indicating the current position of the photographing
apparatus 200 and the position and photography direction
where the recommended image was photographed, thereby
allowing the photographer to photograph an image at the
photography location where the recommended image was
photographed.

Further, the photographing apparatus 200 may be config-
ured to change the settings of the photographing apparatus
200 to generate a similar image to the recommended image
with use of the settings of the photographing apparatus when
the recommended image was photographed and information
about the picture formation of the recommended image.
Returning to FIG. 6, in step S611, the photographing support
unit 505 of the photographing apparatus 200 provides photo-
graphing support. After that, if it is determined in step S615
that a photographing operation has been actually performed
(YES in step S615), in step S616, the photographing appara-
tus 200 stores information about the shooting support infor-
mation used in the photographing operation. Then, the pro-
cessing is ended.

Next, association information update processing will be
described. It is considered that the recommended image actu-
ally used by the photographer as photographing support is an
image that furthermore matches the photographer’s prefer-
ence and taste. The association information on the SNS is
updated with use of this information to further reflect the
photographer’s preference and taste.

The association information update processing will be
described with reference to the flowchart of FIG. 10. First, in
step S1001, the photographing apparatus 200 stores the
shooting support information received from the server appa-
ratus 100. Further, in step S1002 (step S616 in FIG. 6), the
photographing apparatus 200 stores information indicating
whether the photographer has photographed an image with
use of this shooting support information. In step S1003, the
history generation unit 506 of the photographing apparatus
200 sets information indicating whether the photographer has
photographed an image with use of the shooting support
information for each piece of shooting support information
based on each of a plurality of recommended images, thereby
generating a shooting support history.

In step S1004, the communication unit 502 of the photo-
graphing apparatus 200 transmits the shooting support his-
tory generated in step S1003 to the server apparatus 100. In
step S1005, the communication unit 401 of the server appa-
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ratus 100 receives the shooting support history. Subsequently,
in step S1006, the update unit 406 of the server apparatus 100
communicates with the SNS server 302 via the communica-
tion unit 401, and updates the association information to
further reflect the user’s preference at the time of the shooting
support based on the shooting support history information.

How the association information is updated will be
described with reference to FIG. 11. Assuming that the pho-
tographer 701 has used shooting support information associ-
ated with an image 1102 (IMAGE A-1) in photographing
support, the update unit 406 requests the SNS server 302 to
increase the association between the photographer 701 and
the image 1102. For example, the update unit 406 requests the
SNS server 302 to change the association between them as if
the photographer 701 directly evaluates the image 1102 on
the SNS. This association information update processing
results in establishment of a direct edge 1101 between the
photographer 701 and the image 1102, and thereby results in
a change from the degree of association S,=2 before the
photographing operation to the degree of association S,=1,
thereby increasing the degree of association between the pho-
tographer 701 and the image 1102.

In this way, according to the present embodiment, it is
possible to provide photographing support with use of a more
highly associated image based on association between a pho-
tographer and an image uploaded onto the SNS, which is
established in the photographer’s activity on the SNS. Fur-
ther, since the association information is generated from an
image based on a photographer’s preference, taste, and inter-
est about images, or an evaluation of another user, it is pos-
sible provide photographing support with use of an image that
matches the photographer’s preference, taste, and interest
about images. Further, since the association information is
updated to increase the degree of association with an image
contained in shooting support information actually used in a
photographing operation, it is possible to update the associa-
tion information to further reflect the photographer’s prefer-
ence, taste, and interest.

The first embodiment has been described based on an
example in which there is two types of evaluation, namely,
“evaluated” or “not evaluated” as an evaluation on another
user or an image on the SNS. A second embodiment will be
described below as to photographing support processing and
association information update processing in a case where
there is a plurality of evaluation levels on the SNS.

FIG. 12 illustrates an association graph for use in calcula-
tion of an association degree according to the present embodi-
ment. An association graph 1200 is expressed as a weighted
and orientated graph in which an edge 1202 connecting nodes
has a weight and a direction. The direction of an edge indi-
cates which node establishes association between nodes. For
example, in the relationship between a photographer 1201
and an image 1203 (IMAGE 1), the edge 1202 indicates that
“PHOTOGRAPHER 1201, which is positioned at the start-
ing point of the arrow, evaluates “IMAGE 1203, which is
positioned at the ending point ofthe arrow. The direction of an
edge is either unidirectional or bidirectional. The bidirection
indicates that nodes at both sides evaluate each other. The
weight of an edge is set to any of five levels, i.e., 1 to 5. A
larger value of weight indicates that a higher degree of asso-
ciation is established between a node and another node con-
nected via an arrowed edge. A photographer selects any of
five levels as an evaluation on another user or an uploaded
image on the SNS, to determine the value of this weight. If an
edge connecting nodes are bidirectional, a weight is set to
each of the directions.
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The photographing support processing according to the
present embodiment is different from the first embodiment in
terms of calculation of the association degree, which will be
described below in detail. In step S605 illustrated in FIG. 6,
the analysis unit 403 of the server apparatus 100 calculates a
degree of association with use of the association graph 1200.
Assuming that n represents the number of hops between an
arbitrary image node and the photographer node, and x, rep-
resents a weight assigned to each route edge 1 (0<i<n) in the
association graph 1200, a degree of association S, between
the photographer node and the image node is calculated by the
following equation.

e 1 2

The smaller value an image node has as a value calculated
by the equation (2), the higher association with the photog-
rapher.

Next, a difference of the association information update
processing according to the present embodiment from the
first embodiment will be described in detail. The association
information update processing according to the present
embodiment will be described with reference to FIG.13.Ina
case where a photographer 1301 has used shooting support
information associated with a recommended image 1302 as
photographing support, in step S1006, the association infor-
mation is updated such that the image 1302 becomes more
closely associated with the photographer 1302. While the
relationship between the photographer 1301 and the image
1302 is established via a user 1304, execution of the associa-
tion information update processing results in formation of a
direct connection between the photographer 1301 and the
image 1302 via an edge 1303. At this time, the directly con-
necting edge 1303 is an edge showing a direction from the
photographer node 1301 to the image 1302, and a weight
1303 of this edge is set to five according to the default setting.

Atthis time, while the distance from the photographer node
1301 to the image node 1302 is calculated as S, =9/20 before
the update processing, the distance from the photographer
node 1301 to the image node 1302 is calculated as S,=1/5,
which is smaller than 9/20 (1/5<9/20), after the update pro-
cessing. In this way, the distance between the nodes is
reduced. The weight of the newly established edge 1303 is set
to five according to the default setting, but the photographer
may set this weight to an arbitrary value on the photographing
apparatus 200.

In this way, according to the present embodiment, it is
possible to provide photographing support with use of an
image based on the association information more accurately
reflecting a photographer’s preference, taste, and interest by
taking into consideration a weight of an evaluation that a
photographer adds to an image.

A third embodiment supports image correction processing
with use of an image that matches a user’s image condition
and is associated with the user, based on the user’s preference
and interest. The present embodiment will be described with
reference to the drawings. The present embodiment will be
described, assuming that image correction processing, such
as gamma curve correction processing, spatial filter process-
ing, skin color enhancement processing, red-eye processing,
and color tone correction, is applied to images uploaded on
the SNS. The present embodiment supports user’s determi-
nation about what kind of correction should be applied to an
image.



US 9,338,311 B2

15

The configuration of an image handling support system
according to the present embodiment will be described with
reference to FIG. 16. The image handling support system
according to the present embodiment includes a server appa-
ratus 1600, a client apparatus 1601, and the SNS server 302.
The SNS server 302 is configured in a similar manner to the
SNS server 302 in the first and second embodiments, and
therefore a detailed description thereof will be omitted here.

The server apparatus 1600 is an information processing
apparatus connected to a network such as the Internet 301 and
capable of transmitting and receiving information. Further,
the SNS server 302 is connected to the Internet 301, and the
server apparatus 1600 can transmit/receive information
to/from the SNS server 302 via the Internet 301. The system
configuration illustrated in FIG. 16 is merely an example, and
each apparatus may be constituted by physically similar
apparatuses or plural kinds of apparatuses.

The hardware configuration of the server apparatus 1600
and the client apparatus 1601 is similar to the configuration
illustrated in the block diagram of FIG. 1. The server appa-
ratus 1600 in the present embodiment may be realized by a
single computer apparatus or may be realized by distributing
the respective functions among a plurality of computer appa-
ratuses as necessary. In a case where the server apparatus
1600 is constituted by a plurality of computer apparatuses,
theses apparatuses are connected via, for example, a Local
Area Network (LAN) to be able to communicate with each
other. Further, the image handling support system according
to the present embodiment may be configured in such a man-
ner that the server apparatus 1600 itself provides an SNS on
the Internet 301.

Next, the functional configuration of the server apparatus
1600 will be described with reference to FIG. 17. The control
unit 101 calculates and processes information, and controls
each hardware apparatus based on the control program stored
in the storage medium, which realizes the respective func-
tional units of the server apparatus 1600. A part or all of the
functional units, which will be described below, may be real-
ized by hardware.

As illustrated in FIG. 17, the functional configuration of
the server apparatus 1600 includes a communication unit
1701, an acquisition unit 1702, an analysis unit 1703, a deter-
mination unit 1704, a generation unit 1705, and an update unit
1706. Further, the server apparatus 1600 includes an extrac-
tion unit 1707 and a support unit 1708.

The communication unit 1701 transmits/receives informa-
tion to/from the client apparatus 1601, and communicates
with the Internet 301. The acquisition unit 1702 acquires
association information indicating association between a user
and images from the SNS server 302 on the Internet 301. The
analysis unit 1703 analyzes the association information
acquired by the acquisition unit 1702, and calculates a degree
of'association between the user and an image, which indicates
how much the image reflects the user’s preference, taste and
interest.

The determination unit 1704 determines whether an image
matches a predetermined condition from metadata attached to
the image or characteristics in the image for use in image
handling support. In the present embodiment, the predeter-
mined condition is based on a correspondence between
images, i.e., a user’s image and an image uploaded on the
SNS server 302. For example, the determination unit 1704
determines whether the predetermined condition is satisfied
between images based on similarity of objects between the
images, similarity between photography locations of the
images, or similarity between the color tones of the images.

25

30

40

45

16

The extraction unit 1707 extracts images that are likely to
match the user’s taste and interest from images uploaded on
the SN server 302 based on the information indicating the
association between the user and images. For example, the
extraction unit 1707 extracts an image uploaded by another
person that evaluates an image evaluated by the user on the
SNS. Further, the extraction unit 1707 extracts an image
uploaded by another person evaluated further by another per-
son evaluated by the user. Then, the extraction unit 1707
further extracts images about which the determination unit
1704 determines that there is a correspondence between the
user’s image and the image uploaded on the SNS server 302.

The generation unit 1705 generates support information
with use of the images that match the predetermined condi-
tion, which are extracted by the extraction unit 1707 based on
the result of the determination by the determination unit 1704
and the result of the analysis in which the analysis unit 1703
analyzes the association information. For example, the sup-
port information includes various kinds of parameters used at
the time of processing (image processing) of the image
extracted by the extraction unit 1707. The update unit 1706
updates the association information on the SNS server 302
based on a support history indicating whether image process-
ing has been actually performed, with use of the generated
support information. The support unit 1708 performs pro-
cessing for supporting user’s image handling processing
based on the support information generated by the generation
unit 1705.

Next, the functional configuration of the client apparatus
1601 will be described with reference to FIG. 18. The client
apparatus 1601 can support a user based on the support infor-
mation acquired from the server apparatus 1600. As illus-
trated in FIG. 18, the functional configuration of the client
apparatus 1601 includes an UI unit 1801, a communication
unit 1802, an image condition acquisition unit 1803, a request
unit 1804, a support unit 1805, and a history generation unit
1806. The control unit 201 calculates and processes informa-
tion, and controls the each hardware apparatus based on the
control program stored in the storage medium, which realizes
the respective functional units ofthe server apparatus 1600. A
part or all of the functional units, which will be described
below, may be realized by hardware.

The Ul unit 1801 is an interface for enabling exchanges of
information between the client apparatus 1601 and a user. The
communication unit 1802 communicates with an external
apparatus such as the server apparatus 1600. The image con-
dition acquisition unit 1803 acquires, for example, image
information and metadata of an image (support target image)
that a user handles. The support unit 1805 presents the sup-
port information generated by the server apparatus 1600 in
response to a request from the request unit 1804, to a user of
the client apparatus 1601, thereby supporting image handling
processing.

The request unit 1804 generates information that contains
an image owned by a user and user information uniquely
indicating the user, and requests the server apparatus 1600 to
provide support. The history generation unit 1805 generates a
support information use history, which is information indi-
cating whether the user has actually used the support infor-
mation.

How the thus-configured image handling support system
functions will be described. Characteristic main processing
of the image handling support system includes support pro-
cessing and association information update processing.
These kinds of processing will be described below with ref-
erence to the flowchart of FIG. 19, which is realized by
execution of control programs by the respective apparatuses.
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First, the support processing will be described with refer-
ence to FIG. 19. Upon a start of the support processing, first,
in step S1901, the image condition acquisition unit 1803 of
the client apparatus 1601 detects user’s designation of a sup-
port target image for the UT unit 1801, and acquires an image
condition of the designated image. In the present embodi-
ment, an object appearing in the image is detected as the
image condition. Examples of possible detected objects
include a human, a landscape, a night view, an animal, and a
building.

The present embodiment is described based on an example
in which an object is detected as the image condition, but the
present invention is not limited thereto. For example, an
image characteristic amount such as a histogram, which is an
index quantitatively expressing characteristics of an image,
an edge amount, the position and size of a human’s face, and
a red eye may be detected as the image condition. Further,
positional information attached to the support target image,
which is an output of a sensor of a Global Positioning System
(GPS), for example, and a photography date/time may be
detected as the image condition.

Subsequently, in step S1902, the request unit 1804 of the
client apparatus 1601 generates a support request that con-
tains information about the image condition acquired as an
output in step S1901, and information uniquely indicating the
user which is acquired from an input that the user provides to
the UT'unit 1801. The user ID of the SNS server 302 is used as
the information uniquely indicating the user. The request unit
1804 of the client apparatus 1601 generates the support
request, and transmits this information to the server apparatus
1600 via the communication unit 1802. In step S1903, the
server apparatus 1600 receives the support request.

Subsequently, in step S1904, the acquisition unit 1702 of
the server apparatus 1600 accesses the SN'S server 302 via the
Internet 301, and acquires the user’s association information
with use of the user ID contained in the support request
received in step S1903. The SNS server 302 has the function
of outputting the user’s association information correspond-
ing to an input user’ ID to the input source.

FIG. 20 illustrates an association graph indicating degrees
of'association between a user and other users or images based
on the acquired association information. The association
graph is a graph in which a user 2001 of the present system,
other users active on the SNS, and images uploaded on the
SNS are expressed as nodes, and association is indicated with
use of edges connecting the nodes. The association graph
indicates there is association between nodes connected via an
edge. Association between nodes is established by an activity
such as following another user active on the SNS, providing a
“like” evaluation to an uploaded image, and providing a
“like” evaluation (appreciation, preference) to another user.

In the association graph illustrated in FIG. 20, “IMAGE 1”
is an image uploaded by the user 2001 (a user of the image
handling support system). “ANOTHER USER D” (a user on
the SNS) is a person that favorably evaluates the image 1 on
the SNS, which is uploaded by the user 2001. “IMAGE X-3”
is an image favorably evaluated by the another user D on the
SNS. Further, “IMAGE D-1” is an image uploaded by the
another user D. It is highly likely that these images, the image
1, the image D-1, and the image X-3 meet the preference of
the user 2001, and therefore association is established
between each of them and the user 2001.

“IMAGE X-1” is an image directly favorably evaluated by
the user 2001 on the SNS. “ANOTHER USER B” is a person
that also favorably evaluates the image X-1 on the SNS,
which is evaluated by the user 2001 on the SNS. Further,
“IMAGE B-1” is an image uploaded by the another user B
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onto the SNS. “IMAGE X-2”is an image favorably evaluated
by another user B on the SNS. It is highly likely that these
images, the image X-1, the image B-1, and the image X-2
meet the preference of the user 2001, and therefore associa-
tion is established between each of them and the user 2001.

“ANOTHER USER A” is a person that the user 2001 favor-
ably evaluates based on an image uploaded by the another
user A and the activity on the SNS. Further, “IMAGE A-1"is
an image uploaded by another user A onto the SNS. “IMAGE
X-5”1is an image favorably evaluated by the another user A on
the SNS. “ANOTHER USER C” is a person directly favor-
ably evaluated by the another user A on the SNS, which is
directly favorably evaluated by the user 2001 on the SNS.
“IMAGE X-6 is an image favorably evaluated by the another
user A on the SNS. “IMAGE C-1” is an image uploaded by
the another user C onto the SNS. It is highly likely that these
images, the image A-1, the image X-5, the image X-6, and the
image C-1 meet the preference of the user 2001, and therefore
association is established between each of them and the user
2001.

“IMAGE E-1” is an image directly favorably evaluated by
the user 2001 on the SNS. Further, the image E-1 is an image
uploaded by “ANOTHER USER E” (a user on the SNS) onto
the SNS. Similarly, “IMAGE E-2” is an image uploaded by
the another user E onto the SNS. “IMAGE X-4” is an image
favorably evaluated by the another user E on the SNS. It is
highly likely that these images, the image E-1, the image E-2,
and the image X-4 meet the preference of the user 2001, and
therefore association is established between each of them and
the user 2001.

Subsequently, in step S1905, the analysis unit 1703 of the
server apparatus 1600 calculates a degree of association
between the user and an image on the SNS based on the
acquired association information. Further, the determination
unit 1704 determines whether the associated image on the
SNS matches the image condition acquired in step S1901.
Then, the extraction unit 1707 extracts images that match the
image condition of the support target image.

Inthe present embodiment, the degree of association is also
calculated by using the above-described equation (1). Each
degree of association between the user 2001 and the image
nodes corresponding to the other users on the SNS illustrated
in FIG. 20 is as follows. The degree of association of the
image D-1 is 3, the degree of association of the image X-3 is
3, the degree of association of the image X-1 is 1, the degree
of association of the image B-1 is 3, and the degree of asso-
ciation of the image X-2 is 3. Similarly, the degree of asso-
ciation of the image A-1 is 2, the degree of association of the
image X-5 is 2, the degree of association of the image X-6 is
3, the degree of association of the image C-1 is 3, the degree
of'association of the image E-1 is 1, the degree of association
of the image E-2 is 3, and the degree of association of the
image X-4 is 3.

The determination unit 1704 determines whether the
images on the SNS determined to be associated with the user
match the image condition acquired in step S1901. The deter-
mination unit 1704 determines whether the images having a
degree of association within a predetermined range set in
advance match the image condition contained in the support
request, starting from the image having the highest degree of
association. The determination unit 1704 determines whether
an image on the SNS matches the image condition of the
support target image by determining whether the objects in
the images are similar.

The determination unit 1704 performs known object deter-
mination processing based on the image information to detect
an object in the image. Then, the determination unit 1704
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determines whether there is a corresponding object in com-
mon between the support target image and the image on the
SNS.

For example, in a case where a human is detected from the
support target image as the image condition, if the human is
also detected in the image uploaded on the SNS, the determi-
nation unit 1704 determines that an image on the SNS
matches the image conditions of the support target image.
Alternatively, the determination unit 174 may determine
whether an image on the SNS matches the image condition of
the support target image by using GPS information of the
images. Further, the image handling support system may be
configured such that the image condition is set based on, for
example, a photography location, a photography time, and a
photography parameter.

The extraction unit 1707 extracts images uploaded on the
SNS that match the image condition from images having a
degree of association within an arbitrary range. Then, in step
S1914, the extraction unit 1707 determines whether there is
any extracted image that matches the image condition. If
there is no image that matches the image condition (NO in
step S1914), in step S1912, the server apparatus 1600 trans-
mits a message indicating that the server apparatus 1600
cannot return the support information to the client apparatus
1601. The client apparatus 1601 displays that message on the
UT unit 1801. Then, the processing proceeds to step S1901
again, which requests setting of a new image condition, and
then steps thereafter are repeated based on this new image
condition.

Alternatively, the image handling support system may be
configured in such a manner that a determination is made
again, expanding the target to include images having a lower
degree of association, or image handling support is provided
with use of an image stored in the server apparatus 1600 in
advance.

On the other hand, if it is determined in step S1914 that
there is an image that matches the image condition (YES in
step S1914), the processing proceeds to step S1906. In step
S1906, if there are images (recommended images) that match
the image condition, the generation unit 1705 of the server
apparatus 1600 generates support information based on the
recommended images. As an example of the support infor-
mation, the support information generated at this time may
be, for example, information for correcting the support target
image based on the order of image processing applied to the
recommended image or parameters regarding each process-
ing.

Alternatively, the support information may be image data
of the recommended image before the application of image
correction and image data of the recommended image after
the application of image correction. Further alternatively, the
support information may be the group of recommended
images itself. The above-described support information is
merely an example, and the present invention is not limited
thereto.

Subsequently, in step S1907, the support unit 1708 of the
server apparatus 1600 transmits the support information gen-
erated in step S1906 to the client apparatus 1601 via the
communication unit 1701. In step S1908, the client apparatus
1601 receives the support information. Subsequently, in step
S1909, the client apparatus 1601 presents the recommended
images contained in the support information received in step
S1908, on the Ul unit 1801. The list of images 804 to be
displayed may be images that would result from application
of correction to the support target image according to the
image correction procedures applied to the recommended
images.
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At this time, the recommended images are displayed in
such a manner that they are sorted in the descending order of
the degree of association between the image and the user. In
step S1910, it is determined whether selection of a recom-
mended image for use in actual correction processing is
detected based on a user’s instruction. In step S1910, the Ul
unit 1801 determines whether the support information for use
in correction is selected from the recommended images. If
there is no image that the user wants to use (NO in step
S1910), the user operates the Ul unit 1801 to indicate this
intention. Then, in step S1913, the client apparatus 1601
transmits a message indicating that there is no support infor-
mation that the user wants to use, to the server apparatus
1600.

Upon receiving this message, the server apparatus 1600
resets the preset and predetermined degree of association,
based on which it is determined whether the image matches
the image condition, so that the recommended images can
contain images having a lower degree of association. Then,
step S1905 and the steps thereafter are repeated.

On the other hand, if the user selects an arbitrary image
from the recommended images presented on the Ul unit 1801
instep S1910 (YES in step S1910), in step S1911, the support
unit 1805 of the client apparatus 1601 applies image correc-
tion applied to the selected recommended image also to the
support target image, and presents the preview image thereof
to the user via the Ul unit 1801. After the support unit 1805 of
the client apparatus 1601 provides the support, in step S1915,
if the client apparatus 1601 stores the support target image
with the image correction applied thereto (YES in step
S1915), in step S1916, the client apparatus 1601 stores infor-
mation about the support information used in the correction.
Then, the processing is ended.

Next, association information update processing will be
described. It is considered that the recommended image actu-
ally used by the user as support more closely matches the
user’s taste and preference. The association information on
the SN is updated by using this information to more accu-
rately reflect the user’s preference and taste. The association
information update processing according to the present
embodiment is similar to the one according to the first
embodiment, and therefore the description thereof will be
omitted here.

In this way, according to the present embodiment, it is
possible to provide image handling support with use ofamore
highly associated image based on association between the
user and the image uploaded onto the SNS, which is estab-
lished from the user’s activity on the SNS. In particular, since
the association information is generated from an image based
on the user’s preference, taste, and interest about images, or
an evaluation on another user, it is possible provide image
handling support with use of an image that matches the user’s
preference, taste, and interest about images.

Other Embodiments

As another embodiment, the present invention can be also
carried out by performing the following processing, i.e., pro-
viding a system or an apparatus with software (program)
capable of realizing the functions of the above-described
embodiments, via a network or various kinds of storage
media, and causing a computer (or, for example, a CPU or a
micro processing unit (MPU)) of the system or the apparatus
to read out and execute the program.

While the present invention has been described with refer-
ence to embodiments, it is to be understood that the invention
is not limited to the disclosed embodiments.
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This application claims priority from Japanese Patent
Application No. 2011-132278 filed Jun. 14, 2011, and No.
2012-113473 filed May 17, 2012, which are hereby incorpo-
rated by reference herein in their entirety.

What is claimed is:

1. An information processing system comprising:

one or more computer-readable media; and

one or more processors that are coupled to the one or more

computer readable media and that are configured to:

acquire association information indicating a plurality of
images that are favorably evaluated by a second user
who is associated with a first user, the association
information defining an association graph in which
each of a plurality of users including the first user and
of the plurality of images uploaded onto an image
sharing service is expressed as a respective node;

calculate degrees of association between the first user
and a plurality of the nodes based on information
indicating distances among the plurality of the nodes
according to the information related to the association
graph, wherein a distance between two nodes is based
on a number of hops between the two nodes;

determine images within a predetermined degree of
association with the first user;

extract an image to be presented to the first user from the
determined images, the extracted image having a
similar photographing condition under which photo-
graphing has been performed, such that images are
sequentially extracted starting from an image corre-
sponding to a node having a highest degree of asso-
ciation with the first user, or

extract an image to be presented for an image processing
on a first image from the determined images, the
extracted image being similar to the first image, such
that images are sequentially extracted starting from an
image corresponding to the node haying a highest
degree of association with the first user;

re-extract an image that has a lower degree of associa-
tion with the first user than the predetermined degree
of association of the images in response to a message
indicating that no image is selected by the first user;
and

control an apparatus corresponding to the first user to
display the extracted image or the re-extracted image,
in a case that the first user performs photographing or
the image processing on the first image.

2. The information processing system according to claim 1,
wherein the one or more processors are further configured to
select any of the extracted images.

3. The information processing system according to claim 2,
wherein the one or more processors are further configured to

calculate degrees of association between the first user and

the plurality of images based on the association infor-
mation;

sort the extracted images into a sorting order based on the

calculated degrees of association between the first user
and the plurality of images; and

cause a display unit to display the extracted images in the

sorting order,

wherein the one or more processors are further configured

to select any of the displayed images.

4. The information processing system according to claim 1,
wherein the one or more processors are further configured to

update the association information based on a displayed

image in a case where the first user performs photo-
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graphing or where the image processing that was
executed on the first image is executed on the image
which is displayed.

5. The information processing system according to claim 1,
wherein the one or more processors are further configured to

acquire the photographing condition from a photographing

apparatus to be used for photographing by the first user;
and

set a photographing parameter used when one of the

extracted images selected by the first user was photo-
graphed by the photographing apparatus,

wherein the extracted images correspond to the photo-

graphing condition.

6. The information processing system according to claim 1,
wherein the one or more processors are further configured to
extract an image that includes an object that corresponds to an
object in the first image.

7. The information processing system according to claim 1,

wherein the information processing system comprises at

least a server apparatus and a client apparatus,

wherein the image sharing service is a social networking

service,

wherein the association information indicates associations

between the first user and images uploaded in the social
networking service, and

wherein the one or more processors are further configured

to extract an image that coincides with one of a photo-
graphing condition of the photographing apparatus used
for photographing by the first user, a color tone of the
first image, or an object of the first image.

8. The information processing system according to claim 1,
wherein the image sharing service is a social networking
service.

9. The information processing system according to claim 1,
wherein the one or more processors are further configured to
extract images and control the apparatus corresponding to the
first user to superimpose and display a photography preview
and extracted images sorted based on degrees of association
between the first user and the extracted images or to super-
impose and display the first image and extracted images
sorted based on the degrees of association between the first
user and the extracted images, wherein each of the images is
obtained by executing the image processing that was
executed on each of the extracted images on the first image.

10. The information processing system according to claim
1, wherein the distance between the two nodes is inversely
related to the number of hops between the two nodes.

11. An information processing apparatus comprising:

one or more computer-readable media; and

one or more processors that are coupled to the one or more

computer-readable media and that are configured to:

acquire association information indicating a plurality of
images that are favorably evaluated by a second user
who is associated with a first user, the association
information defining an association graph in which
each of a plurality of users including the first user and
of the plurality of images uploaded onto an image
sharing service is expressed as a respective node;

calculate degrees of association between the first user
and a plurality of the nodes based on information
indicating distances among the plurality of the nodes
according to the information related to the association
graph, wherein a distance between two nodes is based
on a number of hops between the two nodes;

determine images within a predetermined degree of
association with the first user;
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extract an image to be presented to the first user from the
determined images, the extracted image having a
similar photographing condition under which the
photographing has been performed, such that images
are sequentially extracted starting from an image cor-
responding to a node having a highest degree of asso-
ciation with the first user, or

extract an image to be presented for an image processing
on a first image from the determined images, the
extracted image being similar to the first image such
that images are sequentially extracted starting from an
image corresponding to a node having the highest
degree of association with the first user;

re extract an image that has a lower degree of association
with the first user than the predetermined degree of
association of the images in response to a message
indicating no image is selected by the first user; and

transmit, to an apparatus corresponding to the first user,
the extracted image or re-extracted image to be dis-
played, in a case that the first user performs photo-
graphing or the image processing on the first image.

12. The information processing system according to claim
11, wherein the distance between the two nodes is further
based on respective weights that are assigned to each hop
between the nodes.

13. The information processing system according to claim
12, wherein the distance between the two nodes is inversely
related to the respective weights that are assigned to each hop
between the nodes.

14. The information processing system according to claim
13, wherein the one or more processors are further configured
to calculate the degree of association between the first user
and a node of the plurality of the nodes according to

where S,, is the degree of association, where x; is a respective
weight that is assigned to a hop, and where n is a number of
hops between the first user and the node.
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15. An information processing method comprising:

acquiring association information indicating a plurality of
images that are favorably evaluated by a second user
who is associated with a first user, the association infor-
mation defining an association graph in which each of a
plurality of users including the first user and of the
plurality of images uploaded onto an image sharing ser-
vice is expressed as a respective node;

calculating degrees of association between the first user
and a plurality of the nodes based on information indi-
cating distances among the plurality of the nodes
according to the information related to the association
graph, wherein a distance between two nodes is based on
a number of hops between the two nodes;

determining images within a predetermined degree of
association with the first user;

extracting an image to be presented to the first user fromthe
determined images, the extracted image having a similar
photographing condition under which the photograph-
ing has been performed, such that images are sequen-
tially extracted starting from an image corresponding to
a node having a highest degree of association with the
first user, or

extracting an image to be presented for an image process-
ing on a first image from the determined images, the
extracted image being similar to the first image, such
that images are sequentially extracted starting from an
image corresponding to a node having the highest degree
of association with the first user;

re extracting an image that has a lower degree of associa-
tion with the first user than the predetermined degree of
association of the determined images in response to a
message indicating that no image is selected by the first
user, thereby generating a re-extracted image; and

controlling an apparatus corresponding to the first user to
display the extracted image or the re-extracted image, in
a case that the first user performs photographing or the
image processing on the first image.

16. A non-transitory storage medium storing a program

causing a computer to execute the information processing
method according to claim 15.
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